Extracellular acidosis delays onset of cell death in ATP-depleted hepatocytes.
A fluorometric assay using propidium iodide total fluorescence was utilized to quantitate cell viability in hepatocyte suspensions continuously. For viable hepatocytes exposed to KCN, fluorescence was linearly proportional to lactate dehydrogenase release and to nuclear labeling by propidium iodide. In KCN-treated hepatocytes, iodoacetate eliminated the protective effect of the fed state and fructose against the onset of cell death. A model of cell death with KCN and iodoacetate was developed to mimic the ATP depletion of anoxia. This "chemical hypoxia" was used to investigate the role of pH in cell death. At pH 7.4, cell viability decreased to 10% after 120 min, whereas at pH 5.5-7.0, cell viability was 65-85%, nearly the same as normoxic cells. During chemical hypoxia under acidotic conditions, a return of pH to 7.4 resulted in a rapid acceleration of cell killing, a "pH paradox." Inhibition of Na+-H+ exchange increased survival, whereas promoting exchange of intracellular Cl- for extracellular HCO3- potentiated cell killing. Monensin, a Na+-H+ ionophore, potentiated cell killing at pH 7.4 but not at pH 6.2. The results show that extracellular acidosis markedly protects against cell killing after ATP depletion, an effect that appears mediated through cytoplasmic acidification.